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Abstract
Purpose: to study the connection of psychophysiological characteristics with different levels of motivation in 
judo athletes of high qualification.
Material: highly qualified athletes were examined, members of the National Judo Team (men). All athletes (n = 
25) were divided into three groups, depending on the level of motivation to achieve success.
Results: it is established that the high level of motivation for achieving success in judo is provided by 
activation of neurodynamic, cognitive functions and the level of light resistance. Athletes with a high 
level of motivation to achieve success is observed the predominance of the values of neurodynamic 
functions: endurance of the nervous system; speed of visual reactions. Athletes with an average level 
of motivation to achieve success identified higher values: productivity, speed, accuracy, effectiveness 
of verbal information. Athletes with a predominance of avoidance of failure motivation have a 
preference for other groups in the speed, efficiency and stability of the processes of thinking and 
processing information.
Conclusions: judo athletes with a predominance of motivation to avoid a failure form coping strategy to prevent 
psycho-emotional stress. This helps to minimize the exhaustion of vegetative resources in conditions 
of extreme sports activity. Judo athletes with high level of motivation to achieve success, the presence 
of mental state of relative comfort is associated with the search for support among others and 
orientation toward internal beliefs.
Keywords: psychophysiological, achievement motivation, judo athletes, neurodynamic, cognitive.
Introduction1
Numerous studies indicate the presence of external 
factors affecting the effectiveness of sports activities in 
extreme conditions. These allowed determining basic, 
psychophysiological and neurodynamic properties of the 
athlete. These include individual psycho-physiological 
features and criteria for professional fitness, which 
determine differentiated approach to selection and 
orientation in sports [1, 2]. Such are the properties of 
higher nervous activity: strength, mobility and balance of 
nervous processes. Psychophysiological characteristics 
(as derivatives of the properties of higher nervous activity) 
are generally considered to be the basis of human abilities 
and components of the individual style of activity [3]. 
In the judgment of Teplov B.M., only a combination of 
different abilities characterize this person [4].
The properties of the nervous system are manifested 
not so much in productive as in the procedural 
characteristics of activity. The procedural characteristics 
of the activity are largely determined by the individual-
typological properties of the individual [5].
Merlin V.S. was developed the theory of integral 
individuality. The connections between the multilevel 
properties of individuality vary depending on what 
actions, operations and intermediate goals the person 
chooses to accomplish the tasks. Stable individual systems 
of goals, actions and operations in the objective activity 
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are designated as an individual style of human activity 
[6]. The style of activity is formed depending on the 
role of various factors: turn for work in different modes; 
the ratio of general and special abilities; typological 
properties; anthropometric data; morphological features 
[7]. However, the formation of individual strategies in 
sports occurs against the background of the corresponding 
achievement motivation [8].
Achievement motivation is one of the most essential 
properties of personality [9]. The question of the 
relationship of individual psychological characteristics 
with the processes of motivation has a particular 
importance [10]. The motive of achievement is one of the 
leading motives of the subject of sports activity. The motif 
is ambiguously associated with individual typological 
characteristics. The motive of achievement forms 
statistically significant positive relationship with the 
indicators: orientation to a certain activity; adaptability 
to external conditions; combinatorial thinking; spatial 
imagination. Motive of achievement forms statistically 
significant negative correlation with the indicators of: 
anxiety, emotional instability [11].
Just under the testing of the motor abilities it is 
impossible to obtain complete information about the 
athlete’s readiness for the competition. In competitive 
conditions, the physical qualities and sides of preparedness 
are not manifested in isolation, but in a complex 
relationship [12].
The motivation of achievement, in modern combats, 
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is important for psychological and tactical training [13]. 
In the conditions of competitive activity the realization of 
the motivational program largely depends on the athlete’s 
ability to adequate perception and organization of external 
information [14].
The aim of the work is to study the connection of 
psychophysiological characteristics with different levels 
of motivation for attaining high qualification in judo 
athletes.
Materials and methods
Participants. Highly qualified athletes, members of 
the National Judo Team (men) were examined. All athletes 
(n = 25) were divided into three groups, depending on 
the level of motivation to achieve success (according to 
Mehrabian A. [15]). The first group is athletes with a high 
level of motivation to achieve success (n = 9). The second 
group is athletes with an average and above average 
levels of motivation to achieve success (n = 10). The third 
group is athletes with low and below average levels of 
motivation to achieve success (n = 6).
The design of the research.
The motivation for achievement was based on a 
questionnaire test (Mehrabian A. [15]), adapted by 
Shapkin S.A. [16]. The test is intended to diagnose two 
generalized motives of the individual – the motive for 
success and the motive for avoiding failure. At the same 
time, the prevalence of one or another motive is evaluated. 
The test is built on the basis of the theory of achievement 
motivation by J. Atkinson. The test is a questionnaire, the 
design of which uses factor analysis. Factor analysis has 
two forms – male and female. The male form includes 
32 points, the female – 30. The degree of agreement with 
the statement can range from a complete denial to full 
acceptance. High test scores indicate a predominance 
of motivation for success. Low test scores indicate a 
predominance of avoidance of failure.
Neurodynamic, psychomotor and cognitive 
characteristics of judo athletes were examined for study 
the connection of psychophysiological characteristics 
with different levels of motivation [3, 5].
Neurodynamic and psychomotor characteristics have 
been studied with the help of the following techniques: 
tapping test (endurance of the nervous system), reaction 
to a moving object (balance of nervous processes), 
functional mobility of nervous processes and time of a 
simple sensorimotor reaction.
The study of cognitive functions included: evaluation 
of perceptual velocity, methods of comparing numbers, 
memory for words and establishing patterns.
Statistical analysis. Processing of findings was carried 
out with the help of computer packages of applied programs 
“Statistica 6.0”. It is established that the studied indicators 
are not amenable to the law of normal distribution. 
Therefore, to determine the statistical differences between 
the samples, the criterion for signed Wilcoxon rank sums 
was used. To demonstrate the distribution of data were 
used the interquartile range, the first (25%) and the third 
(75%) quartiles.
Results
Table 1 presents the average values of neurodynamic 
and psychomotor indicators.
Analysis of the results of the tapping test shows that 
there are significant differences between the first and 
second groups of athletes in terms of endurance, stability 
and porosity. At the same time, the indices of endurance 
and stability are significantly higher in judo athletes 
of the second group. The values of the duty cycle are 
significantly higher in athletes of the first group (Table 1).
Under the comparison of the values of the first and third 
groups of athletes in terms of the level of achievement 
motivation, significant differences in indices of endurance, 
frequency of contact and stability were established (Table 
1). In this case, the values of the endurance index are 
higher for athletes of the first group. The values of the 
frequency of touch and stability are higher for athletes of 
the third group (Table 1).
The stability index in the conditions of tapping test 
is characterized by the level of variability (coefficient of 
variation). The smaller the coefficient of variation, the 
higher the stability index of taping test.
The features of cognitive functions in judo have been 
studied with the help of the technique “Perceptual speed”, 
“Comparison of numbers”, “Memory for words” and 
“Establishment of regularities”.
Table 2 represents the average values of cognitive 
functions in athletes with different levels of motivation to 
achieve success.
The analysis of the parameters of the method 
“Perceptual speed” indicates a significant difference in 
accuracy between athletes of all three groups. Higher 
level of values is observed in athletes of the second group 
– with an average and above average levels of motivation 
to achieve success.
According to the efficiency index – significantly 
high values for judo athletes of the second group were 
determined. In terms of productivity and speed, there are 
no significant differences (Table 2).
The values of the indicators of the method “Comparison 
of numbers” indicate the presence of significant 
differences between the first and second groups of athletes 
in all respects: efficiency, latency of reaction, accuracy 
and stability. At the same time, higher level of values for 
all these indicators is determined by athletes in the second 
group – athletes with an average and above average levels 
of motivation to achieve success.  This indicates higher 
level of development in athletes of this group: operative 
visual memory and counting intelligence; high speed of 
analysis and processing of information when making 
decisions; stability of performing actions; higher level of 
concentration and stability of attention (Table 2).
There are also significant differences between the first 
and third groups of athletes in terms of performance such 
as: effectiveness, reaction latency and stability. Moreover, 
higher level of values of these indicators is determined in 
judo athletes of the third group – athletes with low and 
below average levels of motivation to achieve success 
(Table 2).
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A significantly high level of efficacy and latency of the 
reaction was revealed in athletes of the third group (Table 
2). The lower values of the latency index of the reaction 
in judo athletes of the third group testify to the high speed 
of analysis and processing of information when making 
a decision.
The average values of the indicators of the method 
“Memory for words” indicate the presence of significant 
differences only in terms of the speed between the judo 
athletes of the second and third groups. Moreover, higher 
values in the third group of judo athletes are athletes with 
low and below average levels of motivation to achieve 
success. This determines in athletes of this group higher 
level of visual short-term memory for verbal information 
(Table 2).
Analysis of the values of the indicators of the method 
“Establishment of regularities” indicates the presence of 
significant differences in performance and speed between 
the first and second groups of athletes. Above the level 
of values in the second group – athletes with an average 
and above average levels of motivation to achieve success 
(Table 2). This indicates higher level: ingenuity; ability 
to perceive and re-encode information; attention and 
memory; speed formation of skills and skills required 
for non-standard ways of processing information. Also, 
reliable differences in terms of productivity, accuracy 
and efficiency were determined. Higher level of values 
is observed in athletes of the first group. According to 
the speed indicator, there is a tendency to the reliability 
of differences between the athletes of the first and third 
groups. According to the efficiency index, there is a 
tendency to the reliability of the differences between the 
Table 1. Neurodynamic and psychomotor characteristics of high qualification judo athletes with different levels of 
motivation (median, lower quartile, upper quartile)
Indicators
High level of motivation 
to achieve a success, first 
group (n=9)
Average level of 
motivation to achieve a 
success, second group 
(n=10)
Motivation to avoid a 
failure, third group (n=6)
Tapping test
Tolerance, standard unit (-1,47);(-1,68); (-0,24)
(-1,27)*;
(-2,33); (-1,23)
(-1,63)***;
(-2,21); (-1,23)
Touch frequency, quantity
5,98;
5,50;6,21
5,94;
5,50;6,05
6,03;
5,48;6,63
Stability, % 13,20;9,04;16,21
8,96*;
7,67;14,48
9,93***;
8,85;10,16
Off-duty factor, standard 
unit
3,32;
3,00;3,81
3,66*;
3,29;4,49
3,88**;
3,05;4,08
Balance of nervous process
Accuracy, standard unit 2,83;2,67;3,22
2,73*;
2,45;3,12
2,62***;
1,89;3,15
Stability, standard unit 3,70;2,91;4,10
3,30;
3,22;4,30
3,35***;
2,69;3,83
Excitation, standard unit (-0,82);(-1,78); (-0,22)
(-0,54)*;
(-1,28); (-0,01)
0,09;
(-1,09);0,69
Functional mobility of nervous processes (FMNP)
Dynamism, standard unit 70,40;60,57;79,12
70,00;
66,00;75,85
82,52;***
74,72;85,47
Capacity, standard unit 1,76;1,64;1,84
1,81*;
1,57;1,92
1,88;***
1,77;2,00
Full speed of information 
organization, ms
380,00;
350,00;410,00
350,00;
320,00;410,00
350,00;
290,00;380,00
Impulsion, standard unit (-0,06);(-0,13);0,07
(-0,01);
(-0,19);0,09
0,01;
(-0,02);0,18
Sensomotor reaction (SMR)
Latency period of 
reaction, ms
260,00;
258,67;274,77
281,60*;
248,40;316,03
263,28***;
253,00;270,77
Stability, % 16,76;13,70;22,11
13,46;
10,71;16,06
17,39;
12,08;21,13
Notes: * -p <0.05, in comparison with athletes with a high level of motivation to achieve success; 
** - p <0.05, in comparison with athletes with an average and above average levels of motivation to achieve success.
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first and second groups.
Features of the mental state of athletes were assessed 
using the methods “Stress Test” and the “Luscher color 
test“.
The average values of the indicators according to 
these methods are presented in Table 3.
The average values of the indicators of the “Luscher 
color test“ showed that significant differences were 
noted between the first and second groups in terms of 
performance: fatigue, deviation from autogenous norm, 
heteronomy and autonomy. There is a tendency to 
reliability of differences in the indicators of anxiety and 
eccentricity.
Also, reliable differences between the first and third 
groups were determined for the indicators: concentricity 
and heteronomy. Reliable differences between the second 
and third groups in terms of the deviations from the 
autogenous norm and concentricity were determined 
(Table 3).
The values of the fatigue index in the first group of 
Table 2. Cognitive functions of high qualification judo athletes with different levels of motivation (median, lower 
quartile, upper quartile)
Indicators
High level of motivation 
to achieve a success, first 
group (n=9)
Average level of 
motivation to achieve a 
success, second group 
(n=10)
Motivation to avoid a 
failure, third group (n=6)
Perceptual speed
Productivity, standard unit
58,00;
51,00; 72,00
60,50;
51,00; 71,00
68,00;
54,00; 73,00
Speed, standard unit 17,00;14,24; 19,25
16,13;
13,50; 18,75
18,50;
16,50; 19,25
Accuracy, standard unit 0,93;0,90; 0,99
0,97*;
0,90; 0,98
0,93**;
0,70; 0,97
Effectiveness, standard unit 40,03;38,86; 54,74
46,00*;
41,41; 57,24
54,00;
27,08; 60,83
Congruence of numbers
Effectiveness, standard unit 1457,65;976,55; 1709,10
959,27*;
917,93; 1125,80
836,72***;
811,03; 875,83
Latency period of reaction, ms
1365,60;
953,11; 1634,15
919,78*;
886,24; 1081,80
836,71***;
792,02; 865,97
Accuracy, standard unit 0,96;0,92; 0,97
0,96*;
0,95; 0,98
0,97;
0,95; 0,98
Stability, % 34,14;27,32; 40,30
26,07*;
22,47; 29,72
21,71*;
20,90; 24,09
Memory for words
Productivity, standard unit
19,00;
17,00; 21,00
20,50;
18,00; 22,00
21,00;
19,00; 26,00
Speed, standard unit 10,90;6,50; 12,48
9,55;
8,78; 12,20
15,71**;
11,08; 17,23
Accuracy, standard unit 0,65;0,60; 0,70
0,70;
0,60; 0,73
0,70;
0,63; 0,87
Effectiveness, standard unit 34,31;30,00; 43,75
42,28;
30,00; 48,89
43,89;
34,31; 72,22
Establishment of regularities
Productivity, standard unit
19,00;
17,00; 23,00
20,50*;
15,00; 22,00
19,00***;
18,00; 22,00
Speed, standard unit 3,83;3,40; 4,79
4,66*;
3,50; 5,09
4,48;***
4,31; 6,46
Accuracy, m 0,92;0,80; 0,98
0,89;
0,60; 0,95
0,84***;
0,72; 0,88
Effectiveness, standard unit 76,00;50,66; 82,80
71,00т;
30,00; 82,80
61,50***;
46,80; 74,80
Notes: * -p <0.05, in comparison with athletes with a high level of motivation to achieve success; 
** - p <0.05, in comparison with athletes with an average and above average levels of motivation to achieve success.
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athletes are lower than in the second group. This is the 
best indicator. The remaining indicators show an average 
level.
The analysis of the indicators of the “Stress test” 
testifies to significant differences in the stress-resistance 
index between the first and third groups. Higher rates are 
observed in the first group, with a high level of motivation 
to achieve success. In terms of throughput, there are 
higher rates: between the first and third group; between 
the second and third group. Higher rates are observed in 
athletes of the third group – judo athletes with low and 
below average levels of motivation to achieve success 
(Table 3).
In judo athletes of the first group (performance of 
strenuous activity) the obtained data testify to: higher 
resistance to the action of aversive (irritating) stimuli; 
high ability to maintain the maximum level of efficiency. 
Athletes of the third group (performing combined 
monitoring and discrete control actions) determine: higher 
level of distribution of visual attention between dynamic 
objects; higher processing speed of continuously incoming 
non-verbal information; higher level of coordination of 
movements (Table 3).
By the index of impulsivity, reliable differences 
between the first and second groups are determined. 
The lower rates were revealed in the athletes of the first 
group – athletes with a high level of motivation to achieve 
success (Table 3).
Discussion
Thus, a high level of motivation to achieve success in 
athletes is provided by the activation of neurodynamic, 
cognitive functions and the level of light resistance. In 
athletes with high level of motivation to achieve success, 
the values of neurodynamic functions predominate: 
endurance of the nervous system and speed of visual 
reactions. This circumstance as a whole reflects the 
general trend in the formation of motivation in combats 
[3, 17].
At athletes with an average level of motivation to 
Table 3. The mental state of high qualification judo athletes with different levels of motivation (median, lower quartile, 
upper quartile)
Indicators
High level of motivation 
to achieve a success, 
first group (n=9)
Average level of 
motivation to achieve a 
success, second group 
(n=10)
Motivation to avoid 
a failure, third group 
(n=6)
Luscher color test (LCT)
Efficiency, standard unit 12,00;11,00; 12,00
8,00*;
7,00; 11,00
11,00;
10,00; 12,00
Tiredness, standard unit 2,00;1,00; 2,00
3,00*;
1,00; 4,00
3,00;
0,00; 5,00
Anxiety, standard unit 0,00;0,00; 1,00
2,00т;
1,00; 3,00
1,00;
0,00; 5,00
Autogenous norm deviation, 
standard unit
12,00;
10,00; 16,00
16,00*;
12,00; 16,00
14,00**;
8,00; 16,00
Eccentricity, standard unit 10,00;8,00; 11,00
8,00т;
6,00; 9,00
11,00;
8,00; 12,00
Concentricity, standard unit 9,00;8,00; 10,00
8,50;
6,00; 10,00
5,50***;
4,00; 9,00
Vegetative coefficient, standard 
unit
13,00;
10,00; 16,00
15,00;
13,00; 19,00
16,00;
12,00; 26,00
Heteronomy, m 7,00;7,00; 10,00
6,00*;
4,00; 7,00
7,00*;
6,00; 8,00
Autonomy, standard unit 10,00;9,00; 11,00
11,00*;
9,00; 12,00
10,50;
9,00; 12,00
Stress test
Stress tolerance,
standard unit
95,09;
86,47; 114,94
94,38;
88,28; 104,12
91,87*;
81,98; 102,11
Capacity, standard unit 1,09;0,95; 1,23
1,15;
1,08; 1,23
1,28***;
1,19; 1,40
Abando, standard unit (-0,07);(-0,11); (-0,03)
(-0,04)*;
(-0,09); (-0,03)
(-0,06);
(-0,10); (-0,03)
Notes: * -p <0.05, in comparison with athletes with a high level of motivation to achieve success; 
** - p <0.05, in comparison with athletes with an average and above average levels of motivation to achieve success
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success, significantly higher values  of neurodynamic 
parameters are revealed: endurance and stability of 
the nervous system; balance of nervous processes; 
throughput of the visual analyzer. In judo athletes with the 
predominance of motivation to avoid failure, significant 
differences are revealed by some neurodynamic indicators: 
the frequency of touching; duty cycle in tapping test 
conditions; accuracy of the balance of nervous processes. 
This circumstance indicates a special coping strategy in 
conditions of psycho-emotional tension in judo [18].
In athletes with high level of motivation to achieve 
success, prevail the following values of cognitive 
functions: accuracy and effectiveness of verbal perception. 
In judo athletes with an average level of motivation 
to achieve success, the accuracy and effectiveness of 
nonverbal perception is significantly higher compared to a 
group of athletes of high level of achievement motivation.
Athletes with an average level of motivation to 
achieve success identified higher values: productivity; 
speed, accuracy and effectiveness of verbal information. 
Athletes with a predominance of motivation to avoid a 
failure have preference for other groups in the speed, 
efficiency and stability of the processes of thinking and 
processing information.
Thus, the thesis about the optimality of motivation 
of the failure avoidance (the coping strategy) is partially 
confirmed. Such strategy makes it possible to minimize 
exhaustion of vegetative resources in conditions of 
extreme sports activity [19, 20].
The mental state of judo has its own characteristics. 
Mental efficiency is significantly higher in the group of 
athletes with a predominance of motivation to achieve 
success in comparison with a group of judo athletes of 
average level of motivation. It is revealed that in this 
group of judo athletes the state of relative comfort is 
associated with the search for support among others and 
orientation toward internal beliefs [21].
Athletes with average levels of motivation to achieve 
success and avoid a failure are significantly lower than the 
indicator of overall mental performance and discomfort in 
comparison with other groups.
Athletes with high level of motivation to achieve 
success revealed high stress resistance. The speed of 
response to stress factors is greatest in a group of athletes 
with a motivation to avoid failure. The impulsiveness 
index (not preparedness of actions and the assumption of 
errors) is significantly higher in the group of athletes with 
an average level of motivation.
The result is consistent with the early studies. It was 
found that achieving a certain level of stress resistance is 
achieved due to the tension of vegetative regulation [22].
Conclusions
1. High level of motivation to achieve success in judo 
athletes of high qualification is provided by activation 
of neurodynamic, cognitive functions and level of 
light resistance.
2. Judo athletes with predominance of motivation to 
avoid a failure form a coping strategy to prevent 
psycho-emotional stress. Such strategy helps to 
minimize the exhaustion of vegetative resources in 
conditions of extreme sports activity.
3. The presence of mental state relatively to comfort in 
judo athletes of high level of motivation to achieve 
success involves the search for support among others 
and orientation toward internal beliefs.
4. Judo athletes with high level of motivation to achieve 
success revealed increased stress resistance. In the 
group of athletes with the presence of motivation to 
avoid failure established the best response to stress 
factors.
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